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(54) METHOD FOR PRODUCING PRINTED CIRCUIT BOARD 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce electronic parts high in 
reliability such as a multilayer printed circuit board in which the 
adhesive properties between copper conductor patterns and an 
insulating resin is improved, and the generation of holoing 
suppressed. 

SOLUTION: In this electroless copper plating method, the object to 
be plated is dipped into an electroless copper plating solution 
containing copper ions, a complexing agent for copper ions, a 
reducing agent and at least one compound selected from the groups 
consisting of Ge compounds and Si compounds, by which copper 
plating layers 4 having projections are formed on copper conductor 
patterns 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the non-electrolytic copper plating liquid characterized by containing at least one sort of compounds 
chosen from the group which this non-electrolytic copper plating liquid becomes from the compound of germanium, 
and the compound of Si in the non-electrolytic copper plating liquid containing the complexing agent and reducing 
agent of a copper ion and a copper ion. 

[Claim 2] The non-electrolytic copper plating approach characterized by depositing the copper coat which has a 
projection by immersing a plated object in the non-electrolytic copper plating liquid containing the complexing agent 
of a copper ion and a copper ion, and at least one sort of compounds chosen from the group which becomes a 
reducing-agent list from the compound of germanium, and the compound of Si. 

[Claim 3] How to deposit the copper coat which has a projection by immersing a plated object in the non- 
electrolytic copper plating liquid containing the complexing agent of a copper ion and a copper ion, and at least one 
sort of compounds chosen from the group which becomes a reducing-agent list from the compound of germanium, 
and the compound of Si, and carry out laminating adhesion through the post heating hardenability insulation resin 
sinking-in base material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adhesion approach of the components using the non- 
electrolytic copper plating approach of having been suitable for manufacturing various electronic parts, such as a 
multilayer printed wiring board, a build up substrate, and an IC package, the non-electrolytic copper plating liquid 
used for this, and this approach. 
[0002] 

[Description of the Prior Art] the so-called melanism which the conventional multilayer printed wiring board carries 
out software etching processing of the front face of the copper conductor pattern of an insulating substrate using a 
cupric chloride or an ammonium persulfate water solution, and forms a copper oxide coat after that — after 
processing, to this insulating substrate, through a thermosetting insulation resin sinking-in base material (prepreg), 
laminating adhesion is carried out and copper foil etc. is manufactured, melanism — processing processes the 
copper front face pasted up with the alkaline water solution containing potassium persulfate or sodium chlorite, and 
forms copper oxide coats, such as a cuprous oxide and a cupric oxide. It is considered for the chemical bonding 
strength of the copper to insulating resin to increase by coordinate bond or hydrogen bond that formation of such a 
copper oxide coat is effective in improvement in adhesive strength. 

[0003] if copper oxide contacts aqueous acids, in order [ however, ] to dissolve easily generally — melanism — 
contact in an acid needed to be avoided after processing before the adhesion process. Moreover, when after 
adhesion performed acid treatment, the copper oxide coat of the adhesion interface exposed to the through hole 
wall which penetrates an adhesion side dissolved, the acid sank into the adhesion interface, and it was pointed out 
that the phenomenon (haloing) which is not desirable happens on adhesion that a copper oxide coat is lost. This 
phenomenon was a big problem at the multilayering process of a multilayer printed wiring board of having a through 
hole hole dawn process and the various acid-treatment processes which are head end processes of through-hole 
plating. 

[0004] then, melanism — replacing with formation of the copper oxide coat by processing, forming with plating the 
metal copper coat which surpasses acid resistance, and controlling haloing was proposed. Moreover, since the 
independent pattern which is not electrically connected with the exterior exists in the copper conductor pattern of 
an insulating substrate, it is suitable to use non-electrolytic copper plating as a galvanizing method. 
[0005] As non-electrolytic copper plating liquid for forming such a metal copper coat, the non-electrolytic copper 
plating liquid indicated by JP,51-105932,A is known, for example. This non-electrolytic copper plating liquid adds 
additives, such as 2 and 2-dipyridyl and 2-(2-pyridyl) benzimidazole, to pH regulators, such as complexing agents, 
such as copper salt and the Rosell salt, and hydroxylation alkali. 

[0006] Moreover, the approach using reduction reaction initiation metal catalysts, such as nickel, cobalt, and 
palladium, is further shown in JP,4-1 16176,A, using a hypophosphorous acid compound as a reducing agent of non- 
electrolytic copper plating liquid. 
[0007] 

[Problem(s) to be Solved by the Invention] Consideration with the conventional technique of a publication sufficient 
about the adhesive strength of the copper conductor pattern of an insulating substrate and insulating resin was not 
carried out to above-mentioned JP,51 -105932 A Moreover, the conventional technique given in above-mentioned 
JP,4-116176,A needed the expensive hypophosphorous acid compound for the large quantity, and sufficient 
consideration was not carried out about processing cost. If the price of the sodium hypophosphite which is a 
reducing agent, and formalin is compared, the former will be about 200 to 300 times the latter. 
[0008] The 1 st purpose of this invention is to offer the non-electrolytic copper plating liquid which heightened the 
adhesive strength of a copper conductor pattern and insulating resin and which can manufacture reliable electronic 
parts. The 2nd purpose of this invention is to offer the non-electrolytic copper plating approach of having used such 
non-electrolytic copper plating liquid. The 3rd purpose of this invention is to offer the adhesion approach using the 
components manufactured by such non-electrolytic copper plating approach. 
[0009] 

[Means for Solving the Problem] In order to attain the 1 st purpose of the above, it is made for the non-electrolytic 
copper plating liquid of this invention to contain at least one sort of compounds chosen from the group which 
consists of a compound of germanium, and a compound of Si further including the complexing agent and reducing 
agent of a copper ion and a copper ion. 
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drawin g 1 (c) was carried out with the copper clad laminate by which copper foil 1 was formed in glass fabric base 
material polyimide resin 2, subsequently according to the conventional method, the through hole 6 was formed, the 
interlayer connection of the through hole was carried out with plating copper 7, and the multilayer printed wiring 
board was formed. 

[0022] It was 0.8 kgf/cm, when the sample was produced so that the width of face of copper foil might be set to 
1cm, the speed of testing when tearing off copper foil perpendicularly from resin was considered as a part for 
5cm/and the Peel reinforcement between copper foil and an insulating resin layer was measured, in order to 
investigate the mechanical strength of this multilayer printed wiring board. On the other hand, in order to investigate 
acid resistance, the through hole 6 was opened after multilayering adhesion of a process 3, and it was immersed in 
the hydrochloric acid of concentration 1 7.5%. consequently — even if immersed for 3 hours or more — the 
hydrochloric acid to the adhesion interface from a through hole wall — sinking in — it did not see. 
[0023] In addition, even if it changed Ge02 amount in copper-plating liquid in the range of 30 - 1 50 mg/l, the almost 
equivalent Peel reinforcement and the same hydrochloric-acid-proof nature were obtained. Moreover, even if it 
exceeded 10 or more mg/l, and less than 30mg [I. ] /and 150 mg/l and changed Ge02 amount in 200 or less mg/l, 
the same hydrochloric-acid-proof nature was obtained. Although the Peel reinforcement fell a little, the value 
exceeding the Peel reinforcement of the following example 1 of a comparison was acquired. 

[0024] Moreover, the multilayer printed wiring board manufactured by this example was floated on melting solder 
(260 degrees C or 288 degrees C), and the resistance to soldering heat test was performed. Microscope observation 
of the cross section of the copper conductor pattern part of a sample was carried out, and the existence of 
exfoliation with a copper conductor pattern and insulating resin and the crack of insulating resin was observed. The 
result is shown in Table 1 . Even rf it floated on 288-degree C solder for 60 seconds and investigated solder thermal 
resistance, the crack of copper, and exfoliation between insulating resin layers and insulating resin was not seen. 
[0025] 
[Table 1] 
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[0026] <the example 1 of a comparison> — process 4: — after rinsing the sample which processed the process 1 of 
an example 1, it replaced with the non-electrolytic copper plating of a process 2, and it was immersed in the water 
solution of the following presentation (n) of 40 degrees C of solution temperature for 1 minute as a process 4, and 
software etching was carried out 

presentation (II) 0uCI2.2H2O 40 g/IHCI (35%) 500 ml/1 process 5: — the water solution of the following 

presentation (HI) of 75 degrees C of solution temperature after rinsing said sample — for 1 minute — being 
immersed a copper front face — a copper oxide coat — forming — melanism — it processed. 
[0027] Presentation (in) 

NaCI02 90 g/INa3P04.12H20 .... 30 g/INaOH The multilayer printed wiring board was obtained after 

1 5 g/l like the process 3 of an example 1. In order to investigate acid resistance, when the through hole was opened 
after multilayering adhesion and it was immersed in the hydrochloric acid of concentration 17.5%, the hydrochloric 
acid sank in from the through hole wall to the adhesion interface after about 1 0 minutes, and haloing occurred. 
Moreover, the Peel reinforcement obtained like the case of an example 1 was 0.5 kgf/cm. 
[0028] <ExampIe 2> ft replaced with Ge02 in the non-electrolytic copper plating liquid of an example 1, 
Na2Si03.9H20 was added 1 g/l, non— electrolytic copper plating with a copper thickness of 5 micrometers was 
performed, and others obtained the multilayer printed wiring board like the example 1. The projection was formed in 
the copper front face after copper plating, and the Peel reinforcement was 0.7 kgf/cm. 

[0029] <Example 3> h replaced with the glass fabric base material polyimide resin used in the example 1, and 
replaced with polyimide resin, using a glass fabric base material epoxy resin, and after processing like an example 1 
using epoxy resin prepreg except this, it pasted up over 120 minutes by the pressure of 30 kgf/crn2 by 170 degrees 
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[0010] Moreover, in order to attain the 2nd purpose of the above, it is made for the non-electrolytic copper plating 
approach of this invention to deposit the copper coat which has a projection by immersing a plated object in the 
non-electrolytic copper plating liquid containing the complexing agent of a copper ion and a copper ion, and at least 
one sort of compounds chosen from the group which becomes a reducing-agent list from the compound of 
germanium, and the compound of Si. 

[001 1] Moreover, in order to attain the 3rd purpose of the above, the adhesion approach of this invention deposits 
the copper coat which has a projection, and is made to carry out laminating adhesion by immersing a plated object 
in the non-electrolytic copper plating liquid containing the complexing agent of a copper ion and a copper ion, and at 
least one sort of compounds chose from the group which becomes a reducing-agent list from the compound of 
germanium, and the compound of Si through the post heating hardenability insulation resin sinking - in base material. 

[001 2] Since the adhesive strength of copper and insulating resin has the large place depended on the mechanical 
anchor effect of an interface, the configuration on the roughened front face of copper has big effect on adhesive 
strength. In order to heighten a mechanical anchor effect and to make adhesive strength increase, the method of 
preparing a projection in a copper front face with plating is effective. When a projection eats away mechanically to 
insulating resin, the anchor effect of the copper to insulating resin increases, this is secured greatly, the touch area 
of the lateral portion of a projection and insulating resin lengthens it, and ** is because the . stress of ** is 
distributed. If the non-electrolytic copper plating liquid which contains at least one sort of the compound of 
germanium and Si in plating liquid is used, the copper front face which has such a projection can be obtained, and a 
highly reliable multilayer printed wiring board with the high adhesive strength of the copper conductor pattern of an 
insulating substrate and insulating resin etc. can be obtained. 

[0013] The fundamental components in the non-electrolytic copper plating liquid of this invention are a cheap 
reducing agent and the following germanium, or Si compounds, such as complexing agents, such as sources of a 
copper ion, such as CuS04 and Cu20, EDTA (ethylenediamine tetra-acetate), and a Rochell salt, formalin, and a 
glyoxylic acid. As for one to 5 times, and a reducing agent, considering as 0.02 - 0.06 mol/l is desirable at a mol ratio 
[ as opposed to / as opposed to / in a copper ion / 0.01-0.1 mols / I. / // a copper ion in a complexing agent ]. 
[0014] As germanium or an Si compound, an oxide or water-soluble mineral salt can be used. For example, diacid- 
ized germanium Ge02 and meta-sodium-silicate Na2Si03.9H20 etc. is mentioned. As an amount of germanium, 0.1 
- 2 mmol/l is desirable, and 0.28 - 0.96 mmol/l is more desirable. If it converts into Ge02, it will become about 30 to 
100 mg/l more preferably about ten to 200 mg/L As an amount of Si, 0.35 - 3.5 mmol/l is desirable. If it converts 
into Na2Si03.9H20, it will become about 0.1 to 1 g/l. Although there is especially no limit from the purpose of this 
invention about plating solution temperature, from a viewpoint of a plating rate, the higher one is desirable. Usually, 
it is about 50-75 degrees C. 

[0015] In addition, with the non~ electrolytic copper plating liquid of this invention, various components can be added 
if needed in addition to a component as stated above. For example, as a pH value which could use hydroxylation 
alkali, such as caustic alkali of sodium, as a pH regulator, and was measured at 25 degrees C of plating solution 
temperature, 11-14 are desirable. Moreover, polyalkylene oxide (PEG1000 grade) etc. can be added as a surfactant 
[0016] It is desirable for there to be especially no limit from an adhesive viewpoint about the limitation of the thicker 
one, and to set with the dimension specification of a copper conductor pattern rather as plating thickness for 
projection formation. If it is in a detailed pattern with a width of face of 100 micrometers or less, 5-10 micrometers 
is usually an upper limit. 
[0017] 

[Embodiment of the Invention] Hereafter, although an example explains the operation gestalt of this invention 
concretely, this invention is not limited to these examples. 

[0018] <Example 1> The copper conductor pattern was formed by etching which uses a photoresist as a mask for 
the copper foil of process 1:glass fabric base material polyimide resin copper clad laminate. Subsequently, the 
photoresist on a copper conductor pattern was removed. 

[001 9] Process 2: After rinsing said sample, it was immersed in the non-electrolytic copper plating liquid of the 
following presentation (I) of 72 degrees C of solution temperature, non-electrolytic copper plating with a copper 
thickness of 5 micrometers was performed, and the copper front face which the projection arranged irregularly was 
obtained. In addition, pH of this non-electrolytic copper plating liquid is 12.5. 
Presentation (I) 

CuS04 and 5H20 [ 1 g/l formalin (37%) / ... The copper clad laminate which performed processing more than 

2.5 ml/I process 3: was rinsed, and after drying, the laminating was carried out to the glass fabric through the 
prepreg into which polyimide resin was infiltrated, and it pasted up at 200 degrees C, having put the pressure of 

30kg/cm2 for 120 minutes. ] 10 g/IEDTA, 2Na, and 2H20 .. 35 g/IGe02 70 mg/IPEG1000 

[0020] In this way, the production process of the printed wired board manufactured is explained using a drawing. 
When the cross section of copper clad laminate with which copper foil 1 was formed in both sides of glass fabric 
base material polyimide resin 2, and drawing 1 (b) etch the copper foil 1 of copper clad laminate, the cross section 
of copper clad laminate with which the copper conductor pattern 3 was formed, and drawin g 1 (c) of drawing 1 (a) 
are the cross sections with the copper-plating layer 4 which has the projection in which it formed with non- 
electrolytic copper plating on a front face of copper clad laminate. 

[0021] Drawin g 2 is the cross section of the multilayer printed wiring board which used the copper clad laminate of 
drawing .1 (c). The insulating resin layer 5 was made to intervene, laminating adhesion of the copper clad laminate of 
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[0030] It was 1 .6 kgf/cm as a result of measuring the Peel reinforcement between copper foil and an insulating resin 
layer, moreover — in order to investigate acid resistance, even if it opens a through hole after multilayering 
adhesion and is immersed in the hydrochloric acid of concentration 1 7.5% for 3 hours or more — the hydrochloric 
acid to the adhesion interface from a through hole wall — sinking in — it did not see. 

[0031] <Example 2 of a comparison> It replaced with 70 mg/l of Ge02 in the non-electrolytic copper plating liquid of 
an example 1 , 2 and 2*-dipyridyl was added 30 mg/l, non-electrolytic copper plating with a copper thickness of 5 
micrometers was performed, and others obtained the multilayer printed wiring board like the example 1. The shape 
of copper surface type after copper plating is comparatively smooth, and the projection was not formed. The Peel 
reinforcement was 0.3 kgf/cm. 

[0032] Moreover, the solder heat test was performed for the multilayer printed wiring board manufactured by this 
approach like the example 1, and the existence of exfoliation between a copper conductor pattern and insulating 
resin and the crack of insulating resin was observed. Consequently, exfoliation and a crack were observed when the 
time amount which floats on solder was 30 seconds or more, as shown in Table 1 . 

[0033] In addition, drawing 3 is the outline sectional view showing the condition after the resistance to soldering 
heat test of a multilayer printed wiring board. Signs 2, 3, and 5 are synonymous with drawing 2 , a sign 8 means the 
exfoliation part of a copper conductor pattern and insulating resin, and a sign 9 means the crack of insulating resin. 



[Effect of the Invention] According to this invention, a projection can be formed in a copper conductor pattern front 
face with non-electrolytic copper plating, and the adhesive strength between insulating resin layers improves 
according to the anchor effect, moreover, melanism — the copper oxide coat formation by processing — instead of 
— acid resistance — surpassing — a metal — copper — a coat — forming — a sake — haloing — generating can 
be controlled. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[0 0 1 5 ] frfc. *^<305fe^»^*->*7«-C«gta 
©)£»£($*«:. ^Krt;D-ca^©fiS5}-^Jnr#i. 

^Il^CtAi-C*. «?>-o #«ia 2 5 •Crg'JS 1/fcpH 
ffitUrWl 1 -1 4#M£l/<,». *fc^M?S1±^J6L 

rjH';r^+u>^-*^K (PEGiooof) ^*igs 
[0016] ^i^t£©A:at>©i?>oi*l?;* £ tr «. J? 

ht>W&VlK 111 0 0//mJUT©»m'<*->tc;&o 
r«ji^5- 1 0 tim*i±KT?*>&„ 



(3) $5132 0 02 -3 045 2 
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[00 17] 

[2£<?B©|iD5t©Jg<l) WT. #&9§©|i|S6JB/g£5a60iJ 

[0018] <mfemi) 

7* 1- US^X H£7^?iT5i :r^>^{C<fc0^ 
10 [0019] Ig2 : B0let^f*7|q5feL.A:^ t &S7 2 

wFtass»£ ( i ) oymmmmtb^amcm&u-c. m 

«1 2. 5"C*&. 
ffl/S (I) 

CuSO, • 5H.O 10g/l 

EDTA • 2Na • 2H.0 35g/l 

GeO, 70mg/l 

PEG1 000 1 g/ I 

20 Wv'J>(3 7%) 2. 5m 1/1 

Ig3:fcUi©MH**T^fc^g«H«£*ifcU 

umi/TgiO, 2 0 0-Ct3 0kg/cm'©E 

1 2 o#n**rc&iri,ft:. 
[0020] nb^xmk^inz>y'j>Ymmm.<om& 
x-mzmmim^xtawrz. mi (a>«. tf^xar 

mt# 'J ■< 5 F8UIS 2 ©PsffitC^Sg 1 tfggW 

mmtixomwrnsm. mi (b> «. fBsgsung©si?5 
30 fiK$ta/ciB^g«©»}ffi^0. @i (.c)\tmmm 

[oo2i]i2it @i ( c ) (Dmmmm^m^tc 
&m?v > hi^«©iftBei5$ig-e*s. @ 1 ( c ) © 
flsfwra*. tmmmmszftttzax. tf^x^a 
-t s fjhij§2 (c^s i *sg:we>n/c^sga®«£ 

x^-*-^i?)-5e^7{cj:0®PDl«^l/. &m 

40 [0022] c <D&m y>)>Y wm&.<Dmm&sm.Z:m 
e^5c m/frt Lxmmt&mmfimtoyriKDt-* 

Sg«LfciC5. 0. 8kgf/cmr^fc. 

*-*-»6*mt* 17. 5%jgg©lM&K:iSai/ 
/c. ^©^*. 3B§p B iy±ajSL/rfcX^-*-;H^M 

[0 02 3] frfc v ^«6o^SE*©GeO,a>l:3 0- 
50 1 5 0 m g / 1 <DmWX$Zz.X t2«l5l^© f-^HSg 



(4) 



i. mm<DW&Mt*mt>Mc. gfc. GeO.Ml 
Omg/lfeLh. 3 Omg/1 *jS&C/l 50mr/l 

©ibg#9 1 ©e-;H£g£3ix S«t#{#6ftfc. 
[0 02 4] *fc. *«JSW«c«t:»j^b/c^gy>;> 

f-E&fi* 2 6 0 'CX»2 8 8 'CCDi§§££fflfC^#^T 



*?PJ2002-3045 2 
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m i (ct^-t. 2 8 8 -coD^Eatc 6 oimfr^x 

[0025] 
[*1 ] 





mmm i 


ifc#^2 










308 




2 6 or; 


1 o# 


4b 


*l 


4L 


41 


3 0& 


4b 






4b 


8 Q& 


4b 


41 




*»; 


2 8 st; 


1 0#> 


4b 


4b 


41 


4b 


3 0#> 


4b 


41 






6 0& 


41 


40 







[0 02 6] (Itt&Wl) 

ii4 :$mm i ©i?i i <owm* Lictmzxmhtc 
ia4o-c©Tfa«j£ (n) ofcrnrntc lftmmmu-cv 

W& (II) 30 

CuCl, • 2H.0 40g/l 

HC1 (35%) 500ml/l 

JM5 :BtrSKI44*i5feL//t«. SSiS 7 5 •C<DTie«^ 
(III) <0*mmic 1 ^fa&iSbT. £i«EK:&{fcgJ& 

[0 02 7]ffll£(IIl) 

NaC 1 O, 90 z/\ 

Na.PO. • 1 2H,0 30g/l 

NaOH 15g/i 

vm*m%&m 1 ©is 3 <t 0«tc u-c&my>)>h&m 40 

17. 5%rig©Jg®CQl?f 0fc£C6. 
*J 1 0^tC^JU-*-/PF*)g*»6S#??ffi^»*^ 

il51fi|{CL-C©e.nfcf-Jl^ffitt0. 5 kg f /cm 

[0028] <mfcM2> 9mmi<DmmMmit>->t*m 

ttKDGeO,CCfU.-t. Na.S i O, • 9H,0£ 1 «/ 



'&<D$mmtcit3mvBf&2ti. tr-^giio . 7 k 

g f/cmtSofc. 

[0 02 9] (H&PI3) SIS6^1-Cffl^/c^7XffiS 

uttzmiK ctivmtmMmi tmmsaamoitVL 

1 7 0*C"C3 0 kg f /cm'COKj-Cl 2 0»*WT 

[0030] JiaB&IBWtMSI&CDn<Dtr-jt^filS«» 
3£L,fc*gS v 1. 6kgf/cmtft-,fe ( BfK 

7. 5%igg©£iStc3B$fgjy±g^OT4>;^-*- 
;H*}S&!p 6 ©S»l?® ^©ig&©lfc# jA^ «M 6 ft &*» 

[003 1 ] Ub$jJ^2 ) g©fetf« 1 (DMt&mmib-oZ®. 
tt!©GeO,©70mg/l (CK^T, 2. 2" ->>f 
'J 3 0m?/lte. mm 5 y m©&mJgS«> o 

&£f#/t. S8#> o £ &©£8«fi»tt«i:M$&Wtt-C* 
0. §^W&J&$ft-CC>fr*>o/c. f-^a«0. 3 
kg f/cm^ofe. 

[0032]Jfc. C©^CC«tOI3jSO^®^';> 

-><bte»ffiflira©tagt. ^ffiflg©? 7 v *© 

(c*?j!>vt*SB$P«a#3 0 0«Ji©tg^tctiJgL ^ 



(5) 



[0033]&fe, 03 li^Jl 7 'J > hE8«©¥fflBi 
[0034 ] 

z>. 
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[03] urn mo&m ?>)>h &m&<D%.mmmmim 
i •• 



2 -^xmmtt^ o-jz vmrn 

5- 
6- 
7- 
8- 

9"-^^ -9 >7 



1 ) 



[02] 
SI 2 



[03] 

m 3 



(a) 



(b) 




(c) 







5-1BSW1SH B-iWffl» 9-79v» 



I -SMS 2 — *f 9 Ji*«tj#t; < $ k*H 



l-«iS 2-«^t«i#'Hn'«B 



(72)^^ ±ea 

(72)^B^ Hip f|B 



#£JI|!lfSlfjTfc*SlJjTl#t& *fc£MtB 

F 5*--A(##) 4K022 M02 M42 BA08 BA35 CA01 
DB01 DB04 DB06 DB07 OB08 
5E343 AKL5 AA18 BB24 BB67 CC78 
D033 D076 ER18 



